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Dear Mr. Caton:

Pursuant to section 1.1206(a) (2) of the commission's
Rules, I am transmitting an oriqinal and one copy of the
enclosed written ex parte communication being delivered
today.

Should any question arise concerning this matter, please
contact me.

Sincerely,

C{)~;-.~
David E. Hilliard
Attorney for Motorola, Inc.

DEB/bap
Encl.

No. 01 eapies rec'd OJ...1
UstABCOE
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VIA Federal Ex...­

Mr. Iulius Knapp
Chief, Authorization & Evaluation Division
Office of EngiDeerina and TechnolOl}'
Federal CommunicationJ Commission
743S QakJarKI Mills Road
Columbia, MD 21046

Dear Mr. Knapp:

F'ACSIMILE
(202) 429·7049

TELEX 248349 WYRN UR

As you know,~ ... remaiMd ..my inter... in the~t of the
teebnica1 standards for PCS .me. u ....... in the FCC's OeD. Docbt No. 90-314.
Most recendy, MI:*nIa bu JeIIPOftded to petiDoIII for reconsicIeraCio or clarific:ation of the
FCC's MCOPI""- QiR= .. 0nIIr re.... on JUlIe 13th, 1994. Specifically,
Motorola filed COIIlIDMa IdcIIeaiDI the peddoa for reconsideration filed by Omnipoint
Corporation as it relIteI to the proper~t pmcedunI for out"Of-blftcl emiuioos
caused by licensed PCS trIIIlmiaioN. In this __,_Motorola furtbe:r.~ the issues
associated with· masurinI out-of-bud ..... and relates certain necesaary assumptions
and interpretations to the rules a1JeIdy adopted. Motorola's purpoee is to ensure that the
rules adequately furdIe.r die Com...policy of__niDi neutnl with 1espect to PCS
teebnolOlY. In this repnl,~ f'XI*II tIIat Bree!hDd PCSwill be cbIracterized by
greater variety in tile mod8JItim, acceII sysaema, IIlCl budwiddll employed tbID in
narrowband PCS. In Iddi&ie,~ ..... this opportunity to diJCUSS a cJarification of
the provisiou of sectiaII 15.323(c)(6) reJatinl to the spectrum access requirements for
unlicensed PeS cIericeI.

UCENSEDPCS

Elfedlft Radiated Power ft. Output Pow..: MeIIurIDI Out-ol-1IaDd .,.......

In Pmpaph 200 of its MOAO, the PCC IWId tbal the spurious emiuiMs
regulations •apply to both the transmitter, as tested durinl type acceptance, and the operating
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system, as installed by the licensee." For this reason, the FCC indicated that it would add a
rule to require that licensees attenuate emissions beyond the standards should interference
occur to other usen of the spectrum.

Motorola is concemed that these statements may be interpmed to require
manufacturers to consider the maximum permitted effective radiated power of a
communications system when meuurina the spurious emissions of a transmitter as part of the
equipment authorization process. Emil'ions beyoDd the PCS chune1 eelp are to be
attmuated by the formula 43 plus 10 101.0 (P). 'Ibe text of the Commission's MO&<> could
be interpreted u requiriJIa \lie of ED inltl d of traouniu. output po.- in definiDJ the
required attenuation. Since ERP may be 20-30 dB bilber than transmitter output power in
many PCS systems, manufacturers will be severely disadvantaaeel in desipin. spectrum
efficient technology at low cost.

Such an interpretation is not coasistent with past practices in other lancl mobile
services. The cel1ular radio senice, for eumple, is bound by the same attenuation schedule,
but section 22.907 clearly indicates that "P" repreRnts the ..... output power of the
transmitter. To require PCS tecImoloIY to lUI'me a 20-30 dB .-aJ.ty complied to cel1uJar
will furthu incn:ue COltS to the end-UIa', either tbrouIh inaeued product COlt lDIJIor
throup the inaeued extent of disp1acemeDt of channels from"the eeI.e of the blocb, thereby
reducing an operator's capacity and efficiency.

'l1lerefoIe, after sipificant consideration, Motorola asks the Commission to clarify its
intent so that PCS manufacturers can rely upon put FCC practices and desip equipment that
satisfies the required 43 plus 10 log.o (P) equation where P tepreJents the mean output power
of the transmitter.

As modiW by • :Bmtwn ..._ luly 22, 1994, sectiao 24.238(a) requires that
compliaDc:e widl die out-of-blDd emillicJn ...... must be cIeIDoDItrated usiDI meuurement
instrumm1atiall ......,.. a NIOlutioll bladwidth of 1 MHz or pater. As indicated in
comments filed c. Aupit 3OdI, MotomJa believes that thiI wide bandwidth will result in
inaccurate ~tIDons of out-of-baDd emissions. Furthermore, Motorola now points out
that relyina upon a~ device's "reI01utio1l bandwidth" alone is insufficient to
accomplish the aoal of ea...ma ICCUII.te and reIiIbJe .......ts. Different measurement
devices havin& the .. raoludoll bandwidth could have diffamt selectivity performance.
When measuriDI emiIIions c10Ie to the PCS ~ne1, the ..., within tile occupied
bandwidth of the channel C8 have a stroDI influence on the meuurement due to lea than
ideal selectivity of the measuring instrument. As a result, even with an unmodu1ated carrier
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frequency sepuation (at 1eut several MHz) between the meuwement wwindowwand the PCS
carrier in order to wshowwthe required attenuation. Intetpretina these measurements as -out­
of-band emissionsw is obviously a significant distortion. .

To clarify this issue, Motorola supports an interpretation of the -1 MHz resolution
bandwidthwrequirement U describina a wbrick-wallwfilter (infinitely sharp selectivity skirts).
This filter can be simulated by usia. a relatively narrow -resolution bandwidth- settinl on a
spectrum analya=r (approximately 1 percent or leu of the measurement bandwidth) and
intepatina the total emissions power O'VU the measurement blndwidth. Most modem .
spectrum analyzers have the capability to. 8':COmplish this automatically.

Therefore, in the first ins1ance, Motorola recommeftda that to avoid meuurement
confusion, the term -reIOlution- be dropped from 24.238(a) and that an endnote be added to
identify that the above recommended approICh is an acceptable intelpretation of the
measwement requirement.

SecCion 24.231(a) .... that die ·[n]omiMl carrier tiequ.cy sball be ~usted as
close to the licea_'s Irequ8Icy bJoct .... u die desip permits.· IIlIDOlt CWI the out-of­
band emissions requirements will didaIe how dole this can be.

However, the endaimt specificdioIl embraces a one-sided meuuremeIlt approach
while the inter-system ill..,.... p104IICtioD objective is, in fact, two-sided. III other
words, the meuuremmt proc:eduma ....... that a .dispIIcemEt. be created OIl one side
of the dividina line to Pft*Ct adjIIceat chaaDel bIocb but does not recopdze that the same
type of dispJacemeDt would NIU1t 011 die adler !ide. 1biI would JeId to overprotection since
it would effectively require a dilplae-t Jaraer than necessary. Thus, the meuumnent in
one block ."... to .... tile fact that the JiceIl_ in the adjacmt block would not have a
cbannel, edae dilecdy coadpous to the qe of the block adjacent.

The widdl of daiI clilflace.... is a fuacti8n of the occupied blDdwidtb which is a
function of die modu........,., and, followiDa the top: apNIIed above, sbould be
one half of the occupied bandwidth for each side of the band eel... The illtert.eoce to any
given system can then be determiDed by meuurinI the interf'ereace in that system's
bandwidth -B·, with the center of the measurement band spaced at B from the band edge.
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In order to proIiICt a ,... of cWrtr-. bIIadwiddl~, wbile not p.,liUn.
any of tile wider..~, ,.. ,... tbe above moditlcItioa. to the ftud 1 MHz
bandwidth. Tbe rule c1ldfiatian .. fOIth .". CIa be IUIIlmIIiIed in the followinI table,
which shows die .........t bIIIdwicIdaI which would be employed in demonstradna
comp1iaDc:e:

M1IIU .r' ~PlOlD TOII1 Allowed
BIDdwiddl .... EcIII to Ceater Power

of Hal..... Bad

10 kHz 10kHz -43dBW

30kHz 30kHz -43 dBW

100 kHz 100 kHz -43 dBW

300 kHz 300 kHz -43 dBW

1MBz ~ 1MRz -43 dBW



Mr. Julius Knapp
September 30, 1994
PageS

Of course, the meuurements would be conducted as described above, i&,., using a
spectrum analyzer set with its resolution bandwidth to approximately one percent of the
measurement bandwidth with emissions power intep'ated over the measurement bandwidth.
The key feature to this interpretation of the measurement procedures is that it will reduce the
tacit diJcourapmeat of widIband teebnoJ.oaies such as CDMA from the Commission's rules
by recopiziDa that appropriate dual displacemeats will be required, while simultaneously
insuring protection of any system. 'Ibe Commission's objective of 43 plus 10 loc,o (P) in
decibels (t.~. -43dbw) is IDIiIltained, widl maauflcturers required to demonstrate compliance
at all of the multiple points indicated in the table. In this way, systems using different types
of modulation in adjacent blocks will both be protected from each other.

In summary, Motorola proposes that Section 24.238(1) be amended to read as
follows:

On any frequency outside 1 liceD.'s frequency block, the
power of any emiuion sbill be attenuated below the ....
transmitter _ power (P) by at least 43 plus 10 loaa, (P)
decibels • 18 , whiM"". it tile Ie•••••Un....
CompJiaace with this provisioa is .... on. the use of
meuunIDIIl employina 1D.8 bandwidth
81 1 MIIII to tIae rr- the1Ie_,,', "...•., block, up to ..MRs _._pm. AD
1t.aflI....1I & II teets',. II to spedNaD
....,.. waMi , ,.. b.n to 1~ 01' 01
tile mln& 117 111' wlcIIIl, tile total ..
power~ the required emeat bandwidth.
Nominal•.•. '

Such a modificadcJa of the rules wiD not iDmue the ublihood of actual interference
and will ensme tbat IIIIIhIfIcturen wiD be able to provide cost-effective teebAo1oIY. Unless
chaqes' to add-. the ,..1_ dilCU'" MniIl ate made, the practical effect will be to
iDmue dnnwtiraUy the di.....t of cbInDels from the edaes of the lical..' blocks
and thus the JRIIIIbIr of et-neI. witbia a block. This, in tum, could lad to major
reductioaI ia QPlCitJ and tbe quality of the COIIIIIIUDicadoaIlI paceived by the end user.
Another effect would be .. iDmue ia~t coati. For portable devices, the iDmue
in equipment costs will be lDIDifest in the use of far more linear and higher current drain
amplifier designs, which will mean shorter talk times or significantly lara« devices (due to
larger batteries).

l'bI ...... to 10 it __.......bIe... dU would iaIply. 5000 WIIt""UIr output.
ID. i:mIM-ibilityIi~ dill 100 trw-i... ouqNt power IUai& ill dill raJ-.
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UNUCENSED PeS

As modified in the MO&O, section 15.323(c)(6) specifies a randomly choaen waiting
interval between 10 aDd 150 miJljIeCmds for iJochronous devices when a combined time and
spectrum window iJ UDIVIiJIbJe. However, it is DOt certain wbetber the random waiting
interval applies to a device trlDJmittina in tile combined time aDd spectrum window; i.e., the
device maldn& the window Ulll.vaiJable, if tile device ceues ttIIIImiuion and re-1CCeSSeS the
same window. Motorola recommends the parapaph be clarified to read u follows:

If the selected combiDed time and spectrum wiDdowI are
unavailable .. If • de... e••• tnr ' ..... wIIldow,
the device may either monitor and select a cIiffmIlt window or
seek to \III the same window after waitina an amount of time
randomly cboIm from a UDifonn random distributioa between
10 aDd ISO mim*"""" commenci.. when the channel
becomes available 01' at c•••u. 01 tn_irion.

The above cJariftcati.on will eDIUIe dIM any dcrice eelli,. transmigim must contend
on a fair aDd equitable buiI with otbK deYiceI wbeft re-acceaina the same time and
spectrum window. Men specifically, it must -.ne the same rudom waitiDI interval u
devices which are WIitiDa to ICCIII the window. Without this cIuiftcat:ioIl, a device may
ceue tranwisiion, monitor fc:w oaly 10 mjlU....., and resume transmiSliou. If 10, other
waitiq devices would DOt baw fair acceII to the spectrum. Indeed, deYas~ the
10 to 150 miJUIeCO"Cl rule would have lea tIIIIl a 7 pen:eat chance (1011SO) of ICCeISiDa the
window wheral the 0fi&inI1 traumittina device baa a 100" chInce to Ie KteII. Even if
the device in queue cboIe a 10 milJi--a waidDI time, it would Iibly con_ with the
on,inal trlDsmiUina device. Men importady, the device in queue baa DO opportunity to
acceu the window..to die 0fi&inI1 traDlJDiUin& device and the oriIinal transmittiD.
device need not..reliaquiJIl tile window.

TbiIcl~ is imporcIat to support the intent of several other ru1eI u welL The
one second time limit b uaKbowledpd trM.i.... could be cimunventild by a device

. if it is not required to c:on1end OIl an equal buiI with otMr devices for re-access. The same
is true for the 30 second time limit for periodic admow1edJemlllti after initial
ackDowledpment aad the 8 hour time limit for occupdoD of a ·window by a device or poup
of cooperatiDa devices. Fai1me to apply the I'IIIdom waitina in1erYal rule wbeD a device
ceues transmisaicm would permit monopolization of a time and spectrum window to the
detriment of the rules cited above.
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Please let us know if any of these clarifications or interpretations require further
discussion. Motorola looks forward to workins with you and the rest of the FCC staff to
ensure that PeS becomes a technical suc:cess providing the American public with real
communications options.

Sincerely,

~ O~4Jt:4'
Stu Overby
Assistant Director
Spectrum Plannina
Motorola, Inc.

'$4[.~
David B. Hilliard

of
WIley, Rein " Fieldina
Counsel for Motorola, Inc.

00: Mr. Richanl Eaplman
Mr. 101m Reed
Mr. Phillip IDaJis
Mr. William Caton (2 copies)


